Phosphatidylinositol and phosphatidic acid metabolism in rat pancreatic islets in response to neurotransmitter and hormonal stimuli.
Carbamylcholine produced a concentration-dependent stimulation of labelling of phosphatidylinositol and phosphatidic acid in rat islets of Langerhans following preincubation with 32PO43(-). The time course of these effects suggested that the initial action of carbamylcholine was to stimulate phosphatidic acid production, presumably by causing hydrolysis of phosphatidylinositol. This conclusion was substantiated by experiments in which islet phospholipids were pre-labelled with [3H]arachidonic acid. Under these conditions, carbamylcholine caused a loss of radioactivity from phosphatidylinositol, together with an increase in labelling of phosphatidic acid. The effects of carbamylcholine on islet phospholipid labelling were not dependent upon the presence of added Ca2+, but were abolished by EDTA and by atropine. An apparent stimulation of phosphatidylinositol and phosphatidic acid metabolism was also induced by cholecystokinin-pancreozymin, whereas glucagon, arginine, glibenclamide and thyrotropin had no significant effect. The data suggest that enhanced activity of the so-called phosphatidylinositol cycle may be an important event in regulating secretory activity of islets in response to certain neurotransmitter and hormonal stimuli. Furthermore, the results are compatible with the hypothesis that increased phospholipid metabolism may play a role in the modulation of ionic fluxes during stimulation by such agents.